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. EIN PREI "ACE- .
v _ , e
Mﬂat educatmn is very land unented thlldren learﬁ shapes colors, sizes; and texturﬁs fmm matermls
. plants, and animals found on land. There is another 70tercent of the earth that many people ignore, the
sea. If young children are to develop respﬂnslble mhtudea tthgh tcxtnl underqtnndmg of the. c:aurth they

- must be exposczd to all of its envxmnments o S N |

' iﬂVﬂlVément The tem‘:her G mle is ono of nﬂking dlverggnt questlons for whu:h tha student prﬁpﬂaea _

. possible snlutmns rﬂther than deudmg apecific *'correct’’ answera. Throughout these IESBODE the process

of investigation is most important. Facts about specific content are vehicles for developing interest in the
marine environment and for teaching inquiry skills. As was most “,npproprmtely expressed’ by Will-Hon Pf o

) tha Sklduwny Island Marme Extension Center:

**The umque qunhty of Enwmnmentni studies ‘is thut them are no finite
answers. Asking questions, which has always been the teachers’ prerogative,
turns out tu be the skill that we shnuld hnvc bccn tenthmg[atudents] all ulung ™

- spmt as well as thL subst.unce of smencﬂ
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S anu rnav wish tn reprﬁduce Cﬁpies of this shaet for. ymxr class, and use it fnf nddlng linqs mthe drgwinga
L7 oh poges b, 6, and 7 of Srusidg the Sea. o . .
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INTRODUCTION - . .
Before starting the unit repd the entite set of *‘Helpful Hints” included in this sdetion to become
familiar with eyuipment and procedures necessary for maintaining a marine . .aquarinm, Al of theae

prﬂﬁ‘dllfﬂﬁ will he catrfed nm with and by your students. The function of this introductory mate ial is to
yravide hnfkgmund intﬂrmati‘vgn for you, It should not be presented to your clasa; it should he used by you

to focus- your students’ questioning. ‘Student discovery through personal involvement is vital for
developing an dwareness of and sensiliv_lty to the marine environment,

' *

HEL PP LJI:]IINTS FOR SETTING UF A,ND MAINTAIN!NG
A SALT WATER AQUAIHUM IN Y(JUII CL ASSROOM -

Sotting up aml nmmtnmmg a marine nquarium can be fun and exciting. T nmrary to popular belief, the
care of the marine aquirium does not require qnphhnmtm! reiipment or expierience.

SELECTING THE TANK . o
‘ o .
Gheck your loenl pot store and oxplore ity h\nk? and supplios. Tanka come i n Hlflf'l"y of ahapea and
sizen, Inselecting a tank, keep in mind that although latger tanky are ensier to maintam, they are more
expensive. A tengallon tink is cortainly o ;{nnd aize for the ¢ lu'mrm)m although, if you can afford it,

twonty gnllon tank is better. Largoer rectangular tanks come in two styles, one freater in depth, and nne
with ;rn'ntg'r length. The ]nva hmg(‘r tanks are preferred becaune they pmvn]v more w nh'r asurface aren -

exposied to air and more hottom area important, Lo the pnm.lh of heneficinl hacterin,

=

Select an all-glass tank sealod with clear silicon minlmm One-piece plastic fmnmﬁ provide atdequate

- support and do not rust. Check for a recessed ridge around the top of the aquarium| This leature will hold

ERIC

Aruitoxt provided by Eic:

i ])l}i‘ili( “Or ph‘xi}ﬂiﬁﬁ COVITT, hiln(iy for cutting down on !])l"l shipg, i\\xlpnh]l}n" and the jif!‘éféillll‘
minchievous introductibn of foreign materials. ' 4 :

Fill the tank with’wuli}r. If it lenks, rs,?'lum it. Do not try to fix it. If it secms to be leskproof, gdd a lpndful
of non-indized salt (nvailable in most sipermarkets) and allow it to sonk nu*rnl};hl Solt water h}\d to
lposen seals if they are not glued properly. If drops of liquid or ‘ﬂ\!l crystals form along the edges of (hv
tank, return it, .

‘Dip out as s mutch water as possible with n cup or u *-lphfm and then carefully tip the tank to empty the
remainder. Remember never move a fillod or partially filled tank. The seals and glasa are not strong
enough to support any shifting\weight and can break as<you are corrving it

l. -9
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® subgravel filter, with air fift columns
® gravel (approx. 3 Ib/gal. water)
® lights and lid (can be added

“later 'vr hand-maile)
& amall net

EQUIPMENT *

=

»

® 2 pir stones

#® air line (1 U}

® three-way valve .
o thermoméler -
® hydpometer.

® | pkg. artifidial

® large plastic tube to be used ps a aiphon

.+ @ teflon sponge.
& pump ’

«

L

i

Note: I artificial plants are uded. they muat he made for an

It
» home wae are ont ayitable hecange they may rust and loa®® harmbu! chemicala inte the water,

air lifg

calinnng

air stones .

- aghgravel

filter

asen water slata
for 10 gal. tank

rater aquarmm uss . Adtificial ;ﬂﬁnh for

“n(‘ - ¥

o L ) '
-!laL b4 pump

three-way
valve

“The perforated plastic plate that rests on the hottom of the tank ia the subgravel filler. While supporting
the pravel, the filter allowa for circulation. It helpa prevent stagnant areas where taxie subatancea may
(lmplﬂp An airlift tube pulla water from the tank through the gravel where wastes are fitered out
Hacleria livi ing in thegrav ol break down any organic material and prevent it from polluting the aquarium.

A chemical h:"jus’ will eatablish itaclf in a saltwater aguarium set-up ne deae flhf‘d

Giravel sold for uae in a qalt “n!ﬁr mpu{rmm eomtaing caleium, Bmestone, rruahm{ nvvtnr shell, cornl -
rock: or dolomite are somes acceptaliteexamples. ‘The gravel will b samewhat uniforny in aize. Oblain
vnough gravel for a three inch layer on the bhottom of the tank as well as a replacement supply (approe. two
pounds for each gallon of water). Studenta should rinse the By ol neveral (liﬂ!“? with tﬂ;mnh‘r until the

\\;Hh water i= no longer elowdy,

=+

The alr-fluw aystem consiats of an alr pump. two alr-lift columus, air line of ﬁpprhpriﬁlp diametar) and air

alptiee,

The threeway valve controla the amdunt and pathwayve of air gowng ifito

attached s shown,

i -
# ) Juanp

3

air lift

'ap Wwea are prn\ulm! om the filter for attac lunp air Wt columna.
hottorn of the colnmns The columunns are attachod 1o the pnmp by nhlmuhm au tubiing to the top s

shown:

rn?\nnhﬁ

he Lék f:‘u,'-m_ihu P

It in

Atteh air stones to thse stemn on the

5

primp

. air hift
e POlUMAY L

Aincluded wath filter)”

¥

*laxal pf tstores ay well as pet departmenta of dvpartmﬁnt attres carry this fﬁmprm gt Sep Appre mln; A

for a list of specialty order houses.

10
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Note: The func,iign of the pump and the’ ﬂfst@ﬁeg ig to ereﬂe tmhbies ﬁhich wi]l muae !he waler m
éirrulate Lo the -rurfgce Alr moves inta the water at thve ;mrface. it is not forced into the ws!ef thrm;gh the
aistone, . : . o .

Heaters are: qefﬁrf@d arrnﬁ]sng n Lhe size of the um!: Unﬂis nereasary if the water tamperature will dmp
telow 15°C qﬁﬂ“ F) even for a short period of time. Gradual alight temperature chgngﬂ of 5% to 1b% over a
kmg period of time such as during winter achool break usually do not. cause pmhlemq fuilr!pn
temperature flucluations, however, are not ea-ﬂ!y sdsplﬂd m by moat ﬂfganhﬁié

Coversare mmailr altar hm! to the hght.s nu(hun £79 AFO OXpreNtive rmd not nnrssuary fnr FOUF { isﬁnrmm
aquarium. A home-made plastic or plexiglass top! that reata over the top of the tank is certainly adequate.
This servesin rerlurs, F\Hpﬁrntinﬁ as well as to prev ent the m:arhipmm! a;\p-ngmm o.of orasara and pencils

in the ungnq]n i . - . -
P - [ e [ o ' f

*

Tin !iparﬁ "oy

T Top View
. ‘- hﬂafnr aml air tulwq

Artifir ml sed walet salis can be pore hmrf! at any ﬁqtmrmm -mpp]f store. Fnﬂfm the rhrwhnna rm the
package (loacly Natural sea water is not recommended ber A jt nffrn nsntﬂmfs microsenpic ur;rmﬁnmq
or |m||n:qma which ran contaminate the watsep. . ) o o .

= .'s".‘

Sifes ¥ouF atudents will be hqndhhg a hydrﬁméim frnnuﬂmh* m nrﬂnr tir meanatre the amount nf aalt
dizeidved in their aquarium water, pure hnw une !hat w,p!mhv ra{hﬁr than. ghﬂﬁ i _
. '

- inEﬁleitéfwm:m-; TO PL;\(?E }'()I_;R .«\Cg[_h\ﬂltlm

4

‘x‘s hz:r:- vy plare yor m:uﬂmuh 13 imp-ﬂﬂﬁﬂ! kil th.n health of yogr gn]mnlﬁ i= wall G {n ta r{f,ff“ mmp
A% atoarhing device A sturdy: SHUPPOTE 9y 3t ja pacpaaary aiheo soa walef e qmtﬂ heivy (n table, desk, or

cinderhiocka are fine). Onees.sour! aquarium containa water, everra =mall aroount, do not attempt o pove

X

it Yo may break thaaspls or the g)ﬁﬁ% Aveid direet 2unlight: it will cause the frmpﬁﬁtnrn ta fluctuhte — '

tees rivichs, n“ well aAn prvxrnnhn; exenasive algae growth onthe sides of the aquarivm. The aquarium should
he phu'd inan‘ates of fairly conatant temperature, awity from exita to the out of doora. A open windowa.
Finh are cold.-blooded, which meang that their body toern ;w?nhm- ﬂurhmtem with that of !hn water they are
i Sudden changos oad ta styeaa, diseaan, g ﬂmﬂh 1 poasible the aquagitun aheglid bhe placed in i
well traveled area; this permits the fish to hevomes familiar wnm aytopnyl misrs;; it and makes them

[

UL tis nhiser mul }mmllu when nec vwm\r

. Y _‘,-, R ¥ LV F
S e ;
. : I3 :
”m(\’ observatione: 1
Cheelke {er meees L hat - ] f;
pnp tunsd smoothly eyen’ " : X
Sremove dead amnals S o _ v
o hu I wanter Lorniperpl ure “nft Uwruu Sl e OCCL ((..}i“ﬁ,‘v"’,'*l-") .

Q

LRIC

\i,i;u— anlt from oulaide edges of the ad

“’f*r-”\'
(hnfi walinuty by peading (he numbers an H.r‘ Dixdgometer wheri the water lesed vreome the pale

CEO20-1.0050 16 thaa ares of the aeale 1e phove the water ovol (Lo A;\,ll}), sloswdy il froshy water Tty
Delow | alowly add sea =alts apd stir, S

P
Ly E:{aal{y

add wilar
(high saliiaty)

~ ot ehiongh
st
toow =abiityd
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Aruitoxt provided by Eic: : .

P hanging thr- nld wahaf

side of the aguariis, by
wwgppera are alen H\mlnh

©oremove (L De uwmf: {ond can l“l"ﬂﬂl[llﬂh‘ lhu wuh-r

Cledn- ingide l’mnl of thg gigsg by lnhing 8 ple‘a‘fi'idry} sptmgé nnd wiping tha vglgsa gently Never use - .

. %08p or mndmr (‘Jsﬁnﬁfﬁ They mll kill the flsh . Vohos
Check md maintam the water levelua cm (g ln ) l‘rcsrh t@p nf aqumum.. U - o
Mnmhly . : ' o SRR ' L o . -

H@mnw one fmlr!h of: aquarmm watéi‘- wit‘h a p!n!thz‘ cup nr hﬁwl Thé rétilﬁfement Hea water muat lm ,

E
‘.,‘ - cE . ('

 After a period LT timc‘ (perhapa f m[mth) E]ga(‘ will begin to grow on f.hi’ hmtnm Bnd'ﬁldes of Lhe -
aquarinm .l tints the plass gtéen or brown, Thigianot harmful, In fact it is A food source for someof your
animala_ [ nlen halpa maintain the rhnmlral halance within the-aquarium. Remava it from jnst the wewmg
ently wiping na !ipnnga or, [mp(‘r tuwel along the inside of the glass, Algne’ :
B' pet ﬁlirrpq S : . =

Y Ke wp A supply of s w;ﬂvr nn mel to use with qludvnl m‘thl\(‘ﬁ ns well ay fm' monthly mmntvnnnu! A
well-tinsed milk jug wuh a plastic cap wurkq well, Do not use a metal can or lid; it will rust and alter both
f}m anlt ﬂﬂr’l metaly nnfrvn! nf the v.;a!tvr Eu”nu. thcv directiona rﬁrf'f“"} on lhrv m‘hfl('ltﬂ ROf !‘m]t pnrkn;}p

= : . =

¥ ' ¥ »v

. A‘NIM!ALCARE T P

Be sure that your aquarium is te-mb', allumng at leant 44 hnu;ﬂ (u wvekeud) for Lhu Lumpimtum ;md .

*azﬂinih’ ter stabilize. before lmvmg or frp!livcunp’ animals,

H you nre buying lhmn frnm n qhm'.!

*

i H\n (nlnrﬁ of n healthy fish Eﬂm\lhl hc' hrl?h! and Ilﬂnr

,,’nn- some things to observe lw[ﬂrv pun'hu-ung Lhum

B
2. Avoil h.h with pabr « knunmhlmm ﬁmh ns hlrmmlu--x ur whlu- pale hc"i Thm mny m(hcntvdl‘u n‘m

ts annl hteathing or, erratic *w.rrnr’nmp thay also he a “IFH nf T]l‘\('ﬂ‘v(

4. %mrv;ng Iu;h have a pinched bolly hehing Lhn gMu fin au ghnwn here .-

i hr; in VOUT BEPIATItm wuh the least pxpongjve ﬁmmnlathm yuui can buy, Mnkﬂ aure that thﬁy survive
hie h-n“‘uh}nu maore exotic ﬂpvuvva :
FEEDING S B R
' (
- o ‘ A , ¢ , .
D not feed tpht awav Wait 24 hours, Tt is formal for apnimals Lo “fast™ for aday or two; Consult your .

ol pet stoie foi sigggosted f.nuntu foida.of yvour animali, If lhsgv dnn (e nl the fnnd mtlun 15 minutos,

'hf_“lx'l.:’ Varm :in thr T du £, In mhhhnn e dh ﬂnkf‘ fnn(l n\.mluhli‘ Imm ml ‘il(m“% vuu cun foed your
fi-h freizen shomp, clam, soquid, or imusaela twico n week (thead may be available as seraps from a local
fissh =tored  Place this food in direct contact with sen nnemaones, sen ure hins, starfish, nnd sind dollars,
Frosen and live lrrm: sheitmp are exeellent for feeding mont of your animals, Sonie animaly need to- hv fed

. J
*w e . uh others need to he fod only every secongd or thud day. Drop vety small amounts of food in the .

o
aquanim’ Wt mml it Tonsumed before adding more; ‘W ntthm;f nn animal’s cating hehiavior will ®
auickdy show venr ruqmn ment<-Overfeeding in ggreater problem than underfe e ding, ¥ Hh cun i (]H\'n
oroesen aowerk without fond mllhnm'h thiv prmmv in ot vnummpml‘) - s

ABOUT THE ANIMALS o

Since vou atid vour students are setting up-an aqugriim in Mm‘h dome of the animals wﬂl be hatidled and
remnye d\’rnxn the water for brief periods of time, hardy nnimpls such ns starfish, crabs, qhnmp ‘seq;
anemones, and sea urchins are rocommended. They are v hardy. Some fishe such a5 blennies,
thndish, m\d mummichogs are more durnhh than others and can ﬂlkﬂ be used, De untu Lruplml fmhu
FEQUITE. TROTE €10, Peculinritica of some. pnpulﬂr marine rittors are f]l‘!\(ll%'a(‘d lu‘lnw v l : -

. o418
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Starfish gre popular spiny-skinned marine ammnls often found along the jetties and pmr% Upon L{lrl‘ﬁ]l :
exnmmntmmﬂmu will find tiny pin-points of red or purple at the tip of each arm; these are teyes' . The
“eyes” can only sense light and darkness. At the top of the animal is an orange spot which is*filled with
holes like a sieve plate. When miagnified by a hand lens, it looks like a tea strainer. ‘S‘Vmcr LT thrnup’h
this (straining out dirt and one-celled animals and plants) and into the starfish’s “‘water system.'’ The
water enters the tube feel, makes them swell, and helps the animal mave slowly over rocks and other hard

surfaces. If you turn a starfish on its back, it will right itself by using its tube feet.

The mouth is on the bottom in th&center of the “star’’. It feeds on large picees of food by extending the
lm-. er purt uf its ?ql(ll}hlth thmngh thn muuth nnd envulnpmg the prey thernully much to Lhu dchght of

anms Jmund 1t lh( ‘suc kur% (‘m thv hmmm ﬂf tlm tube feet utlmh Lhcmwl\ es to tlu- Hlu,‘l]‘% and rnpl(llv
L pull them apart, The starfish then m%vrta its own stomach bdtween the shells and digest its prey. In order
to view the feeding process, place food such as mussels, clams, scallops, or oysters under the starfish.

)
, - SEA URCHIN
feot
mouth
) Lm’!ﬂ'\"__g
N - grills
spine .
Bottom T o

The sea urehin is nnother of the spiny-skinned marine animals that inhabits vock pilings and piers. Many
of these ereatures creep over the bottom, grorging themselves on bita of plant and animad material. In your
aqguarium they will often ereep along the walls of the glass, scraping bacteria and alpzae as they oo L |lu\
the starfish they also move by throwing odt tube feet and ve-orienting their hard spines, althowrh the
“spines are used primarily for defense. The mouth is on the bottom and is surrounded by five pairs of teoth
for seruping algzoe off rocks. They also have the power of regenerating spines when they are broken off

.
“ o - MANTIS SHRIMP

cye N g'-@"\

' - :\2 ' 1 : N )‘if \\ antennn
E ' Vool \‘\ ‘T f‘i
¢! ta \')\ \I‘\ 2

tnil 2% o i
. < “1 cat 4 i
stomach  Japg (

- The mnmhs—. -shnmp i an uH:nuan animal id an ‘uumrimn lmr\ mp itae lf un(h v rocks and ocensionally
making shallow burrows in the mud. It can manenvyy itself forward and backward and s quite adept at
catching it prey. The mantis shrimp is o ulrnnun amd may \n w u hit of your hnp;a-r ns nodelicacy. Be

O careful?
ERIC ™

. - 3] 4



It haq agrey- gruen plusm like outer skeleton w:th deep grooves sepnmtmg d;ffercnt. rcgmns of thL‘ hndy
(iteen eyes mounted on narrow stalks are. quite pronounced in the hu:d regian.

' o ~ HERMITCRAB - - . .

A

antenna

eyes

point of
attachment
to shell

Hermit Crab eut of Shell -

Have vou abserved a snail's shell scurrying about at more than a snail’s puu-*’ Most likely this is the

adopted”” home of u hermit erdb, a comienl little animal that lives in the disearded shells of others

) Equipped with seyeral pairs of walking legs and two front pincer ¢laws, it sgavenges along the bottom and
chimbs rocks in search of deligate morsels from the sea. . )

: = . ' R

At certain times of the yearghe hermit eraly molts, losing its hard outer skeleton ay its body graws. A

Farge crab requires a larger shell. The transfer to a new home is particularly exciting to wateh in an

nquarinm dust find an,empty shell that is slightly larger than the erab’s present one. Place it in the

aguatium, and vour pet will change shells when it is ready. This will often be i a matter of ‘minutes

SEA ANEMONE: ‘
L)

tentieles

mouth
orrenlar musches —

long muscle

base

. < . .
Anemones are the flower” animals of the ocean. Tentacles surrounding the mouth open like petads and
contract when dangter threatens, They contnin stinging barbs which temporarily paralyze their small proy
and prrmit digestion to begin externally. They toke in food and dispose of wastes through a single body

upening.

Some nemones nre carnivorous. Ther are some that colleet particles of food from the water while othors
mxt have food pl’m. d in divect contaet with their tentacles, Aecoptablés diets consist of frosh or frozen
shrimp, crabs, mussels, or fish meat, They should only he fed whun nll of the lvnlmlm nre out. Uneaten
food - aYuLT I'be removed from” L}m aguarium,

o quhc oo nvup over uulH uml ‘mml !hm Lha; nlﬁn mmh’ieﬂ them to , h‘m'h=hlku " on réh(‘”n‘ of ullu',

EMC nnimals,
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Fishes are animals with backborfes that live in the sea. Fast-swimmiing fishes usually swim by

In-most fishes the water (in which oxygen is dissolved) is pumped.in at the mouth by movement of the
bony gill cover and flows out across the gills. The fish can regulate the rate of flow by opening and closing

its mouth. : '

"

Fish are vulnerable to physical handling, changes in water temperature, and salinity. Rapid gill pulsing
and sporatic body movements may be signs of stress.  *
B F = = cx i -
Different fishes feed in a varicty of ways. Some, such as blennies ahd hogchokers, scavenge and scrape
the bottom for small morsels. Others capture their prey alive while swimming near the surface.
' {

A FINAL'WORD

. The first section of the unijt will be the most difficult if both you and your students are setting up a salt-
water aquarium for the first time{ Don’t shelter your students from the frustration of learning by trial and
- error or from the joy of successfully mastering a real problem. Although children of the primary grades
mydy not be able to verbalize som® of the physical properties involved, active intellectunl and phydical
involvement in the experience of setting up a saltwater aquarium together in the classroom will provide

the basic experience upon which formal definition and principles can be built when the child is ready.
BY THE END OF THIS UNIT
] e oy )
. YOUR STUDENTS SHOULD BE ABLE
‘'TO DO THE FOLLOWING:
--Coopernte within groups
--Showan ability to follow directions in removing and replacing marine animals
in the mquarium )
B £
=4
~Keep verbal or pictorial records of obsorvations and inferences
--Group the living things in the aquarium according to a single property and
necording to more than one property ' s
Name three observations and two inferences about an agquarium animal
-Lint five observations that would male them think that something is alive
--Name fivie or more things that somethipg alive needs
©  Congratulations for deeiding to place a marine aquarium in your classroom! With it the world of salt-

EMC water will ndd another exciting dimension to your class’s studies.

,
r 1|§

C



CALENDAR

ESTIMATED TOTAL TIME FOR UNIT APPRDMINATELY 3 -4 WEEKS *

SECTION : S INSTRUCTIONS

WHEN

(Estimated Time] e _ S N

Pre-unit Activity ORBER FILMS (SEE APPENDIX C) AND BOOKS NC)TED AT
END OF SECTIONS ’

- READ INTRODUCTION: GATHER MATERIALS FOR SECTIC)N I

Section I, Activity #1 (5 ‘ , Do Activity #1 of Section I,
“min. per day for 1 week) Observing and Askmg

oy Questions
Section I, Activity #2 (2 or Do Activity #2 of Section 1
3 30-min. periods)
Art and language art ' Do activities
activities (2 or 3 30-min.
periods)

BUY OR COLLECT MARINE SPECIMENS

Section II (3 or 4 30-min. Dao all a«:‘?ivities of Section Il
periods) ' '

DO NOT FEED ANIMALS:

DUPLICATE
_ WORKSHEETS FOR
~ SECTION 111
Section 111 (3 30-min. Do all activities of Section
periods) - m

COLLECT MATERIALS
FOR SECTION IV:

DUPLICATE

WORKSHEETS
Section IV (3 30.-min. Do all activities of Section
periods) ) . ' v '

"COLLECT MATERIAL

o
FOR SECTION V
(INCLUDING RECORD-
FILM)
Section V (1 or 2 30.-min. l - Do all activitics of Section
periods) o Y
PURCHASE BRINE SHRIMP
EGGS FROM PET STORE
' 8ection VI (3 30-min. Do all activities of Section
periods) o VI '
' COLLECT OR PURCHASE
FOUR NEW MARINE SPECIMENS
an VII {(Evaluation) {3 Do all activitios of Séction

E-mini periods) VI o
‘ | _ 16

1 day ptior to Section VI

2 - 3 months prior tn

a

1 Week prior to starting
Section I, Activity #2

"y

L
‘

Whilé tank is stabilizing (2
-3 days)
"
1™day prior to starting
Segticm n

2 -.3 days prior to Sectmn
II-

2 days prior to Section IV

2 - 3 days prior to Sectign
v ‘

Allow 2 - 3 days for
hatching |

1 day prior to Section Vil
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Pmcczssész Observing , Content: Setting up a saltwater aquarium
‘ Inferring . . ' ; e Q\ y
E;pérx_n'_:emmg \ -,
Measuring . . A\
Predicting | - - : \
= ’ ' 3 ‘\
) . ehavioral Objectives: \
’ » i o '
: The student »;Zl be able to:
--nafe five needs of living things found in water '
--measure salinity and temperature of the aquarium water, \
-—n;lEscnbe and state the functmns of the aquarium EqLIlmeﬂtr\
) ’ : by
# N

Teaching '];!pﬂ

Section I is an mtroductmm mtended to arouse interest gmd inquiry into thé
marine environment; it is not intended to provide '‘answers."’ The answers will _
come later. The concepts introduced will be further explored in SubSG;quent
lessons, sd don't insist on correctness. Give yuur students the opportunity and

freedom to explore possibilities,
¥

{f for Larger Groups.-

yds larger than fifteen students (and if funds are available) two ten gallon tanks work well.
if this is net possible, one large gallon jar can be used (these can often be obtained free from
s or school cafeterias along with an aerator (consult your local pet store for specnhn Eqmpment )

"t‘\!E‘l’

Howeve

reqtnurm‘[{t
Bnmnnt)ﬂy water changes of one quart might be necessary if you use such small containers; how

certain‘inimals such as snails and crabs can be used to. provide natural filtering and to avoid frequent
anges. Do not place more than two small- animals-{such-as a snail and-starfish er a crab and n sea
in each small container. Larger populations may die from an accumulation of wastes.

(

@ goldfish in a bowl e air line tubing (3 ft.)
® icafed potted plant e gravel «(2 lbs/gal)
' esmall saucer or bowl
ethree styrofoam cups
> eartificial sen water salts for 10 gal. tank
®four plastic drinking cups

@ jar of any size
@ shoe box
& plastic container

// : @ pencil box '

# ten gollon tank (glass) { ecup of dirt

e subgravel filter, with airlift columns ~ estrainer or stocking

@ air pump @ hydrometer (plastic ones are safest)
ethermometer

® 2 air stones
@ three-way valve

.
i

O
]: [Crhe thermometer and hydmm(‘ter mlght be borrowed from a high school chemistry class.



vy - S o IR Actmtyﬂ
_ srererederers TO BE DONE ONE WEEK PRIOR TO mﬂﬂkﬂﬂ .
S . SETTING UP THE SALT WATER AQUARIUM: - © . ="

Ammtils )

.« -A. Begin this activity one week pnor to setting up the tank, allctwmg students tlme each day to Qbserve
changes in'the water through feehng, geeing, and smelhng This extended exercise introduces the need .
for filtering wastes froin the water in the aquarium. Have your students place fresh water in a bowl and
ailow it to stand for 24 hurs. Then‘place a goldfish in it- Feed it once a day with fish food. Don’t change the

_ watet in the howl durmg this time so that wastes and excess fmcl can accumula‘te and become visible.

+ Would you like to drink some of thnsf/ater now?

*Is the ‘water the same color as jt. was the first day? ] 7

Dogs it smell the same?’ - : ' L -
How does it feel? ' '

What do you think would happen to the water if we put f(mr fishes in the bowl?

If _you were the fish, what would it feel like to swim in dirty water? '

Can you thinh of some ways- ﬂmt we d:ml!d keep the water clean rather than

. dirty? . i
What would be a g(md name for our gnldfish? @
Dne that describes him? - Tl .
. “*Scales’’, “Finny”. ~ . o : Ve

- ]
The goldfish might also be used later in thls unit to* “point out the idea that fish are djfferent some hve in
fresh water, like lakes and rivers and some live in thé salty water of the ocean.

iy

Fl{mts v ' : T :

!,. The purpose of this exercise is to encourage more careful observation of the needs and behaviors of
plants as living things. Since plants do Jot actively scurry about or eat baloney sandwiches, young
children often have difficulty deciding whether they ate alive. Plants have basic needs and exhibit very .
subtle behavioral responses. One of the more ensnly demonstrated responses in plants is their movement .
toward light. . . o

Have your student place a small leafed potted plant on the.window sill. Leave it in one pnmtmn so that the
leaves have time to turn toward the hght Then turn 1t so that the lenves are away from the sun and
observe for several days. | :

1

Actwlty 43 _ .
+ SETTING UP )

. WHAT DO,OUR OCEAN FRIENDS NEED rerererererere’

TO LlV‘F INOUR CLASSROOM?

=3

Holding up the goldfish in a jar, begin the lesson, \

If we wanted to keep some of **Sgale’s’’ friends from the ocean in our classroom,
could we just put them on our desks and take them to the playground with us like
n puppy or a kitten?
Why? -
-~ What do we need in r order to !’ﬂllkE a home for our friends, like ‘'Seales?"”
Make a list on the board of all the students’ sugrostions. Accept all responses, reasonable or otherwise.

Is there anything else?

Q@  (This list will serve to inform you about what the children know as well as about any mistaken. 1denq they |
EMC muy have nhnut the marine envu‘onment. Analyqns Df the list should come later).




E

,‘Cnnyuuactlﬂteaplnnt? oo . e
* If you were a plint, how would ynu nct 1f the sun were shmmg on yuu?
In a dark room?. . | iy
What would it feel like to be a-plant?
How would you feel if égmeone forgot to give you water?

g -

Selecting a Honfe

Place several containers (such as a jar, shoe-box, coffee cup, pencil box, and a clear plastic cup) in front
of the LISSE and ask the children which wauld make thet beat home fuﬁ;i fish

Wby?(Llst ii8 many as you can get) _
. What might be a better one? \
. Why? (List all), ! . S

Bring out the glass tank and ask if it would be okay.

In what ways is this better than the other containers?
" (Again' list as many answers as you ‘can get.). -
As answers are given, be sure to ask "why'' in order to understand the children’s reasoning. They might
. all be focusing on a specific variable. You rmght help direct their attention to another po ssibility. (i.e.’

" Which container would be best if we .want to watch the animals?)
‘ .
Have your studenta decide on a place for the tank whu;h meets the criteria discussed in the introduction on-

page 3. Have your stl\dents place the tank in the appropriate setting and check for leaks {page 1 of the

introduction). . . ’

Have your students assemble and place the filter and aeration system in the t{mk as escribed in the
introduction on page 2. If your students want to know what it is for, ,ask them possible uses. Then say that
that you will come bﬂck to its function later, .

Air ’
“Let’s look back at our list.
Is there anything that we must dﬂ before we pui something alive in here?
Ask the children to hold their nose w:t.h t.heu- hand over their mouth for ten seconds,
Do you have trouble?
Why? .
We need air--new gir in and old air out. This is how we breathe.
Is the goldfish breathing?
How d(: you know?
Do you know for sure?

the movement of the gills and the mouth. ‘ a

9 Point out the move o gills and m , , o



+

DGEE thns mean that. the ﬁsh is breathmg? '

Could it be doing something else? o B o : : ) o

Eating or drinking perhaps? e v o ' '

Where does new air get into the water? ' . -
- Where does old air get out of the water? S : o co T

" Does water 6n the bottom get as much air as water on the tg ?
What could we do to make sure that ail the synter in the tank

gets up to thé air?

Hook up some connecting tubmg\tﬁ tha pump plug it into the wall socket ‘and hold the tubmg on the .

\surface of the water.

Whiit happeus to !the water? ' S
Do you hear anything? . . - : ‘
What do_you Eee? ; -

.
\thch the mrstone to the em:l of the cunneﬂtmg tuhmg Lo - Q '

What happens to the water now? .

What do you hear? - .

What do you see? ’ ' P -
Are'the bubbles the same? ' : v :

Assemble the airstones in the tank by connecting “thern to the air lift columns and inserting the columns in
* the subgravel filter. (See diagram in- eqmpment section of mtroductmn)

Gravel Preparation : o
If we were to take a wnlk on thg seashore, what might we walk nnf

So that our aguarium is more lﬂie the fishes’ own homes in the ocean,
can you think of something that we could put on the bottom of our tank?

Have your students rinse the"gravel with tapwater several times until the wash water is no longer cloudy.
Do not. use soap or any nther type gf cleane‘r Let the studems sooup cupfulq Gf gﬁlvel and caréfully place

Can you think of an nnimn,l that might like tp live in the sand and gravel?
Why? i
How do you think that lt might move?"
How would you feel if you hved;?n the gravel and sand?
" How would you get your food?

'

All of these questions will be explored more later. They are introduced here in order to stimulate
thinking, personal feeling, andcareful observation of the creatures that will be living.in their classroom
aquarium. '

Water’

<)

In order to prevent stirring the gravel whilé pouring in water, place a bowl on top of the gravel in' the
tank. Have class members pour the tap water into the bowl, nllnwmgglt to overflow until the water level is
approximately 5 em (two inches) from the top of the tank. This is a* ‘working'' aquarium and this space
allows room for the children to remove animals and plants without the tank water sloshing out!.

Fill one cup with tapwater (A) and one with a mixture of '4cup artificial salts and water (B) (lubel them ‘
~ Cup A and™Cup B). ‘

20 \ SR



) LEE each of the students dip’a fmger into eazh cantamer and ask them the fallowmg questmns

Dn they taste the same?
Would you like to dx'in]( bathe, or cook with C‘up A or B? : .y
. Why?
- Huw could wa make Cup A tﬂste like Cup B? .

Another way to chstmgulsh the dlfferanca between tapwater and ocean water without tastmg it is w1th a
hydrometer. «Place an hydrometer into Cup B and ask the students to read the water line on the
hydrometer. Repeat by placing the hydrnmeter into Cup A. If the cup is not deep encugh to allow the
hydrometer to float, try a quaﬁ. jar, - _ . .

Why?
Place the hydrgmeter in the ten gaﬂun tank.

What does the hydrometer read?

How can we make the tn{wnter in the tank the same

as the water in the cup?

(If the students add salt without stirring call tﬁgir attention to it. )

Where is the salt? v
Where do you want it? . g x ' )
Why should we stir the water? .
Can you think of another way that we can make the salt disappear?

If the water lavel goes beyond the desired level on the hydrometer, give the children a chance to figure ont
how to correct it. . :

- Optional: . P ; )
What does the hydrometer measure? . .
What would happen if we added sugar to the water? : y
How did we know to add salt nnd not sugar m
make sea-water?

‘, rWaStesx ‘r

“"Why do we flush the toilet when we uge it?"

If there are other animals in the room, discuss their wastes. Holding up the bowl of goldﬁqh dlsgusg;ﬁhe
‘need fnr waste removal calling attention to the goldfish in the bowl’ -

“Where are the wastes?''
Can you see them?
If you were Scales, would you rather swim in clean water
or dirty water?
How would it feel to swim in dlrty watcr?

Living things in our aquarium like to-live in clean water.
& How ecan we make the waler clean?

Do’you think that living things in the rivers and in the ocean have wastes jus§

like you and I do? .

Where do the wastes in the rivers, lakes, and punda go?

Teacher Demonstration:

. Mix a small ﬂmﬁgnt of dirt in %2 cup of water within a plastic cup. Pour ‘4 of the dirty water through a
strainer lined witli cotton, catching the filtored water from below in a clear container. Repeat as often as
necessary in order to filter the wator. - : (

'R




Which water would you like to drink?

(Sbgw the original remnmmg cup of dirty water next to the ﬁltered water).
Why? :

Which do you thmk is clenm;r?
Why? ¢

Where did the dirt go?

Aftér this :demﬂnstmtiﬂﬂ ixsk your students haw this Systém might help to puriﬁf thE water. Then_ if

cotton in the strainer trapped the dirt. This is j,ust annther way to make the water clean Start the pump
and adjust the air flow with the three-way valve so that the bubbles break evenly at the surfnca (See

diagram in Equlpmem section of introduction.) -
. 3 '
Temperature
Arrange three cu’pvs of water marked x, y, and z (very cold, cool and very warin). Ask the children to dip a
different finger into each. \
Prepare two cupfof water that are closer in temperature. \
Ask severpl children which is colder. How did you find out?
Do you all agree which is colder?
Which is -right?
Hnw ean we ﬁnd ﬂutr‘

4

When we say that something is hot or cold we are talking about the temperature. Show the class the
thermometer.
Have you ever seen a thermometer before?
Where? When? 7
How is it used? -

Place a thermemeter in a cup of ico water i}gnd then place it in hot water.

. What huppenn? 4

A the rnmmutur is another way to find out if qnmgthmg is hﬂt orcold. It isa way l’lf finding out nxmtly whiat

the tumpvrnture i9.

Is the ocean hot, cold, or cool?

. Why :
Would you like to swim in the ocean if it were hot?
Why?

Teacher Tip: oy
This would be a good place to teach the skill of scale reading using o
thermometer. It may best be done with individuala or small groups over time.

20
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Fish cannot put on and take off an overcoat like we can, so we. want to be sure that we keap the
temperature at a level at which they survive best. Draw a-thermomeotor on the board. Fish Iike to live in
water whose temperature is hetween 16°C (60°F) and 26°C (77°F). Tho gray lino in the umrnmmvwr

&mdxcatgs the temperature.

What number does the water in the tank read?

ls it between 15°C (60°F) and 25°C (77°F)? .

In .setting up the tank what should we do if it reads "!(F‘C?
(86°F) or 10°C (50°F)?

" If the children suggest adding hot or cold water, ask:

‘What will it do to the saltwater in the aquarium?
How could you find out?

" List student’s suggestions and try some of them.

Food What ahmll we feed oyr friends from the sen?
Can we give them the same things that we eat?
Hamburger? French Friea? Why?
What da you think that animals from the sea like 1o eat?

T . § i . 3 : o s s x i H 1
We'll- find out this and much more in the weeks to come.(See introduction on caring for marine animals.)

ENRICHMENT ACTIVITIES o S

L]

Art Activity
A. Make stuffies (3-D animals of cloth or construction paper) of who is coming.....

7

‘@ construction papor ' ® slring ot
& stapler ! @ crayons '
@ cotton L : ® (reo twigs or fallen branches

Have your students cut out duplicate shapes from construction paper of their favorite marine animal,
Staple together leaving a 177 hole at the top for inserting cotton stuffing:. ‘ﬁ(uplv hole, attach string
\sqemhl(- ns mobiles or hang' on limbs of an old fallen tree hmm‘h

B M\.xt. week we will add some of vur water friends to thmr new home.

Who is coming?
. Can you draw the animals you think will come live
in our aquarium?
Why not Seales?
Scales ix a fish that lives in fresh watétlike the lnkes and rivers. Ho does not live in theeocann Discuss the
difference between lake waters nnd beecarr waters. A froshwater plant might be placed in saltwater and
obsorved; howoever, do not put scales or any othor freshwator inimal in salt witter. Dise NS Y hy this is a

pood place for a values dlscuasion,

Langunge Arts

Muke o poster of tho aquarium.

mwtv _ ‘F
C construction pn[ni
& piny
@ Make word lnbels for parts of the wquuringy ‘which can be pinned on, As o new plant or nmnmi arrives
]: | Cduring the unit, add a now word sign and picture of the plant or animal,
Q
b



SECTION | .

Behréna, June, LOOK AT THE SEA ANIMALS. Children’s Press, 1976,

Goudny, Alice. HOUSES FROM: THE SEA. Charles .‘?ﬁ‘ribm‘rﬂ Sona, 1959,

Lionai, Loo. THE BIGGEST HOUSE IN THE WORLD. Pantheon Books, Inc. 1968,

Lionni, Leo. FISH IS FISH. Pantheon Books, Ine. 1970

Morse, Doug. THE SEA BOOK. Story Fold, 1974
- - 4

Addreases of book companiea found in Appendix D.

THE OCEAN: A l"lllﬁ'l»'gi!‘li,hl. BEA. Color 11 minutes.

MY WORLD . . WATER. Churchill Films  Color 11 minutes

A DROP OF WATER. #A119. Barr Filmy, Color 14 minatés

YOUR FRIEND THE WATER - Enevelopnedin: Britannicn. #3LE Color 6 minutes
Availuble from distebutarwith two montha notice at sight rental fee
- . ‘ ill . .

a
[
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’ OBSERVING MARINE ANIMALS R

L

Procers:  Observing :
. S S

Behavioral Objective: . ;

, The atudent will be able to distinguish things that are the same
from those that are differant on tho basis of a stated prope rty -

such aa shape. color, aize, moventent, and texture,

Tenaching Tips: : ‘
The antraduction of animals and plants into their piw home is an excellent
opportunity for observing their differences as well as their similarities. The sea
urchin, starfinhes, cpaba, and snails can be handled goently and removed from
the water for a short period of time (up to {ive minutes) if necessary. The
shrimp and fishes are conside rably more delicate, however, m_ul should not be
handled at thia time by the studenta. Give the students plenty of time for
Umetsing about”, and experiencing their new water friends,

ohserving,

E)“-mft ty (“ ;

Hensind the studentsbefore nnd during the lesson that the animals must remnin io the water at all times
unless enrefully pape rvsied by you The children ean toneh Yhem very gently and briefly fo sense what thee ‘y
fedll ke and to wateh thair Behavior Aak how they mmld feel if someone kept pukm;: the n nnd dunkmg

them i the waler,
How shauld the observing be done?
b

Plants miny be removed from the water for a perid of time nat longet than ane hour

s Handling the Antialy
Handle the anunals with nets whenever possibile When domg handa-on activities, e snro students ringe
thear hands wath w atesr Lefore touching the marine orgamama He dare they rinae their hands thoranghly
CHovou take water from the wquarinm for sueh netivitios rephice it with new artifidial sea w nh r Seo the

xntrmhntmn for nolea on animal care

Death o tdne Aquarium . ;
. e

Damtivia a natural aconrance. Whan it eceafsg desuas i Lot the =tudenta toneh the amimals and dbaerve

2

Q@ “he chanpies after denth
) ou

ERIC .' DR o ~0)

S . v . Vi I




Remove dead animals and plants from the aquariura as soon as they are noticed. They decompose and
‘release wiate prndutts that upset the nutrient balance of.the aquarium. Large natural bodies of water such
. as rivers, lakes, n-cennﬁ and streams can absorb these wastes; h()wcvpr. ,Emnﬂer aqunnumé cannot,

s A .
: . 1 . B

The  distinction betweeti’an observiition and an inference is often confusing. An obgervation is a
- deseription that is perceived through the five senses of sight, hmﬁng‘ muchmg smelling, and tasting.
This includes measuring. .

Definitions

The starfish creeps along the lem
"The. water ix clear and cold. : ' )
Our nquarium is in the back of the room.

rhg*' crab ﬁmkrh a reratching sound ns it wolks ulnng the glass tank.
The rnrlh“nrm is ten ecntimeters long. .

: m-%u) involves a judgment or c:‘mcluqu’m nq a result of one or more nhqm'ntmnq It
Ling e-tphm\lmnq or cpuses of events that have occurred.

LR & “un ‘white pnu(l(‘f i sugut
* The erab likes to be held. :
. .

If an animal moves toward food, you might infer that it is hungry. You don’t know for cerfain. You ure
only obnerving a erab moving toward food. Inferring as n sklll will be the Eﬂlb_)t‘tt. of Section II.

e ponctl or other familinr classroom object o muenifving glasses
o yoldfish in bowl ‘ «® flashlight
# polted plant (from Section 1) ® rialors Ky
® 1 wideemonthed containers (6 - 6" deop) & {oad for tha amimnals *
Clear jars or plastie food containers work ® black pid white construction paper
woll us long ax they are thoroughly eleanvd @ playdough ,
. - @ rocks, shells, sand, ote. for decorating '
® anunaly and anltwater planta (tarfiah, aca & playdough animals N
urchuy, erabs, sonils, shroimp, blenny) are & (oothpicks !
sormaetimis mmlnhh- from nn nqmunnn : ¢
supply or a pet wtore See puge 4 of the "
itrodduction for hintaon buyiyr animals and £
Appendiv B tor o list of marine life siufpphiers
- Actlivity #1 . —

g R et g OBSERVING 2o ¥ 7% 5o P 30 Do ro yor
Now process skills are introduced by first allowingz your students to manipulate very familiar objocts.
Unfamilinr objeets and live nnimaly prnwdu too many distractions and nrv more effective after the

wtudents have practiced their new process skills.

Something familinr

= EE e

A
Hold up a familinr object such as n peneil and ask some of lhg, following questions in order Lo encourpge

ERIC caretul obaorvat
mm areful obaervation V i‘u()
18



. ; ' L [
yml ﬂnd loﬁmlhlgg ln the room thil Is tha same eo!or ui tha_a_a,s’f
: Allg—mﬂt through the keyhole? ' L
-Cqm you find something that foels like the side of {hi. ‘?'- , Sl
Can yim find gomething that foels like the edge of theg.ﬁ_ﬂ.;? : o L
Ia the . .more than three cuntlmeksm long? . B S
How can we find out? : I
In It longer. than your ﬂnger?
How can we find out? . '
Whnl -else can yuu Qbﬂgrvu md tell mo “aboul ﬂﬂn

[ 1.

&

. . . ' .
v
? . L

!

Deﬂne whit am c)haewntion is, All of theae ciues thnt weo have bfmn glving ato callad ubnczrvntinmf An

... .0bservation id a clue.or th description’ that wo know by using our. senscs,

i}f""?"‘.‘ ;
St !lmv do wo kpow that water in ﬂshy?
~ The birds aro chirping? ’

" Or-that the sky is blue? o - ) o . .f“' |

L '-,'.'*7 Do we knﬂw l'm suro? o : coe

Whgn we use our oyos, our fmgars. our noso, nur tﬁngﬂ]e or our enrs tc» any qmnething about o object wo

eall it an uhser‘vshﬂrx SN

Cnn you ihako on nlmnrvntlnn nlmut I
Hepeu in order to dull th@ word.

~ Sort out the qhservalmns fmm the non- Dbgefvatmns ghaut the object above. As n Llnsa maqu a list of all

students’ statements. Hepeat -using another object mch a8 n cup and lﬂl; the stud@ntﬂ sort as the
statements nf ﬁbmrmtmna uro given : _ ea

Samuhlngnliv&! -

‘lL!uthms to tha «z:lmq

‘What ﬁhﬁurmlmnn &in H)u nm!m nbont, ijnlriﬁf
-About the plant? : _ R '
* -Goldlish S ST
Can yim ﬂriil something in the room thal, is Hm same color as the gnldlmhf
Can you find its armw, toll, and mouth?
CAre: any of them moving? ¢
. Do they.alwnys move? L ' \
Does the fish like (o stay in ono’ pluﬁ:?
Does it ever Bump into the side .of the jar?
Have 'you seen il ent? . .
How does the fish jar smell?. - : .
Would you like to drink a whole glass of lhi‘ wale rtlmtt]nc- fish i ﬁwimmmgin?
- Why? :
- Dc) jﬂ‘ hi‘[\f zlny hmmdﬂ w]u:n the fish swinis n]ung the- bﬂttum‘

Plants
What color crayon w i)l.ﬂd you use to draw the plnntﬁ?
Are all of the leaves the same color?
» Can you think of summlung else that fecls Just like the Iv;al‘ fmls?
What feela smoothér or rougher than the lenﬂ‘
" Ha ynu seen the plant move?
Dnes it move like the gnldﬂsh?’ ‘
.o Docs the plnnt always fance the same way?
Why? - . . 8 A 7 s

U -

L



Llst nll oi tha re:panuea an ﬂle bo;rd Obuérvnt!unu are elues that ‘we knu-w h;r using our. genaeg

i

.+ Whlch of these mre nh-aﬂ-ﬂum? R - S, e h e
- Why? ’ T
Which sense did you. uuq to make oach of your obse -}li;n:? B . L
. What do you thisk would bappqm if we put a lea! i tup waler'? - o/
" In ealt water? _ » SR e I
\ Why? - 4 -
C (Trjr it nml lgt the studgnts abserve and Infor why cermln t]llngs happon,)

‘ Actlvlt.y "2

" W&HﬁOBSEEWNG MARINE ANIMALS lr-is:p-ih
: - * [} . ..

. Divide the class into four grﬁups nnd have them seated around different tables. Give each team a name

© . which they will keep throughout the unit, Cnn-lstent grouping a» weu as 8 team name might aerve to - -
P . ingpire somoe group Idontity. , "

i
4

. The animals rnust, remain in- ‘the water at all times unleﬁs supervised hy yuu. 1

For each group-of. atudantsi prupuru b smnll tloar wido-mouthed container with a thm layot of

transporiing water and 4’ of- aquarium waler. ‘While the students are doing this activity, you.will be
‘gradually scclimating the animals by uddnng n small amount of aquarium water (% cup cytzry’ Y2 hour for
‘one hour) lo thu ;ndi\rldunl tcmt.mnérﬁ I S ,

Let's examine some of our fflEﬂdE bofore we put them into thelr new home, Place an arumnl Dr pl(m!; at
“each toblein the prepared dishes of water and ask the genoral questions first in order to focus their
i}ba@ﬁ'mlans on apecific things *juch ua movcment toxture, c()lor. and shape. If necessary ask more

speciﬂt llilﬁﬂtmﬂﬂ ' _ P

* .

List a3 many ﬂhqen rationg- thmga you ¢an pefmivu hy uam;z one uf your aunsus 08 you can nbnut yﬁur
organism.

%

S Hiw miny can you find? , -
' Whnt doen it feel like? ' X C .
- Does It have skin like our? " . S - : g
< T - - Cam you think nf unything dlse thnt fm:ln hlu: the, g
‘ How. doos the_ rnuvu"‘ o ‘
. Does it ever stop muvmgf T S e . .
Can yoo find the feotf ’ - e T :

o l{ﬁlntc the ammnls gmnng tho grm;pa sothatench graup will hnv; a chanco to observe each specimen for
,f' ten to fifteen minutes, If necessary this activity may toke more than one day. In the meantime animgls
—=  ghould be placed in the aquarium by your students according to the procedure described in Activity #3.
Give the students enough time to observe and become familiar with the different animals and plants. The
objective is to develop the skill of observation by fc;cusmg their attention on the animals and plants. Ask
o questions that will’ stimulate tham to. xnveshgnte ’

How are thee_____and the I lnke?
How are the _—and the. “different?
S oA { "
: Actmty#S

HWCQMPARING OBSERVATIONS rﬁ“i‘iﬂ—ﬂgﬂ

~ Supervise the placing of tho animals and plants in the aquarium. (Dip the contamr with the ummsls
EKC into the aguariam sideways n;;d lot the pmmnl or plant flow out with. the water.)

AL y
e —_— 20 28 o Co “
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Allnw the atudven‘m tima to nbsnrvg all of the :mxmulﬂ together in their now ham(si :

How are the mlrﬂmia the same? T o
Differount? ‘ : ' : -
Are any of them tho spmeo color? ' o
Do any of then viove in the same way? )
Do. amy of thens slay I one place’ more thau Iijimher? ,
. Do they evet teom lo fight? v

- Who pecuiy to win most, often? : o o

Which of thege staternents nro obaervmtiﬂns? :
Which gre not? .. : :

Wh ?

Whnt sense did you use fm‘ each of your ﬂhsﬂﬂ'ﬂtmnﬂf . ,

Would you hel your. lunch that your nbmrvntiuns are ture? v o -
Why? o , . . -

=

o : Aetwity Mo o T '
Fﬁﬂ“ﬁ ﬂﬂﬂ SUMMARY!-A POTPOURRI ﬂﬂ “ﬂﬂﬂzﬁ

%
i

* In nrdcr lo rulnfarct‘ gomeof shﬂ students obsorvalions :md to encourago thum to tmnsﬁ:r the process of E

uhsewntlun to things outyide the nqunrmm ask soveral cluldmn the fﬂllawmg typos of questmns

‘Sc’éing AR - ‘ - o I
. Lam thinking of qevefsl Llung% in tha mum (lt dﬂes rmt- hz\vu to be in thg nquunum) thatare the sime colenr
18 the prass, . - _

Can )mx find ﬂu‘rﬂ?

I?n any n!‘ the animals Ixmk the same on the tnp nnd the hattnmf
" How arc they the sgme? : v
- How are they difterent? '
1 - Can you mnke o dmwmg on ﬂm bnnrxl in show how- thE llermit crnb tracks mlg’lnt
look in the sand? . N - .

-Touching -
~Can you find something that feels like the starfish?
Doey the plant feel Jike any of the animals?

7

}Mbving -
Can you pretend to walk like a-hermit cfnb?" A AR ,
Can you make a sound like a crab walking ofi glass? o

" These questions are suggestions;; feel free to add to them. Continue thmughdut&me week with qﬁestic’ms of

this kind in order to epcourage an‘d to drill the process of observation. .




N 4

- Dﬁﬂﬂﬁﬁﬂﬂ ATTITUDE AWARDNESS H -

Attitudﬂ is pvital pnrt of this uplt. This ls not an aptinnnl lgsscm Wh«mever pgaslble ask queatmns
similar to those that follow "in orderto stimulate discusslon about feelings, responsibilities, and
'expuriencaa Remembar. ‘student cummentﬂ are to he a(:ceptbd w;theut criticism of Value Judgmenta

Whl:h animal wcm!d yc:m mnat lilm tg ba?
Why? -
. 'What wauld It feel like to be o fish? : o
" Can you move like a goldfish? - . o ' o .
 What would it feel like (0 be a figh out of. waien‘ - e
i A fish without food? . -
. Why is it'nico (o have.a fish ln our m-ﬂm'?
" Can you -act like n plnnt? o
"What would it feel like to be a plnnt’? , :
What would you feel like if you were a pl:ml Emd thﬂ ‘WﬂVL‘E
-got very roygh in the ocean? -
What will we do- lo tike care c-f thg plnﬁts mnd gnimals in
“pur uquuﬂum? w o
‘What do we have to do t0. tml(e care- nf their l‘rlends who are T
. stili in the m‘zemla? : .

E]

Y

' 2.* L R Gpucmal Actmhea : o
P ePperer+Pon mOBSEILYATIDNGAMEmmmﬁk;

' 'Drn:e perbm in the class is sont Qut of the room, A$ a grnup t.he class (lEQldEE on an abjc,gt in the room.
When the person returns to the classroom he/she tries to guess the object from clues (observations) given |
by members of the clasg. The class must be alerted lo watch For non- nbs&rvatmn atntements The Object Df -
the gnme is to gunsq the cnbjett in g8 fow clucs as paasnble . :

L Hup;nt two or th!‘f‘t; times with dif furmt hiildren luﬂvmg the rDDm ’I‘hm exeruqe can be dﬂncs durmg zmy
_-.free mamunts during the day. , - P : o :

| Hﬂmmﬁﬂ B. ()ESE-IWATIDN imuLL hﬁmmm;*n
Dlrected tothe class, hold up an mammate familiar. ﬂbJEEL (challﬁ Ersser pem;l}) and ask for obser\mtlons;j

R uhﬁut the ubji;ct ' . , o

l(Lpeut using an inanimate ur familinr object "llli:h ag tea, mstant breakfast, bnkmg soda, of brine shnmp

‘egizy (available from pet store). Encourage your students lo use all of "their senses' m making their -

observations. Encourage meusurmg whenever pﬂssxble .
-}

. Repeal usmg animals fmrn the dgiarivtd, Ifa ehild rﬂakég a n@nenbservﬂtlan be sure m ask f he knﬂwy
for sure. S g S o : . e

ﬁmnﬂmﬁﬁﬁ C SIIAPES AND SI?ES ;-i»:i- ﬁﬁ #ﬁﬂﬂ

" Ask the %tud‘Ents to mold the shape of their fﬂVDﬂtE :umnal of plant out ﬂf playdough. Your role. during
the art portion of this actmty i to ask students how they could make their objects look more like the
- animal in erder to encourage-closer pbservation, Dther members of the c1n55 try to guess the animal from
the shnpes
fan you think nf nnythmg else that hns the same shape?
"Are all of the animals in the aguarium the same shape?
“Are they all the some size?
How can you make the playdough ermll larger?

Smaller?
' Can you make it feel like the sen uﬂ:hm? Starfish? F‘lah?

22 . 30



RN ENRICHMENTACTIV]’PIES R

Art Ac!lvlly RS CE : - . o
Puppem of Aqunrlnm Animnls o Lo e ‘
i L .
N\
¢ Construction paper : | stmks (twi‘gﬂ and f-lhm bram:hes from a_tree wurk wcu)
] stnpler . R .. -essnd, _shells, crayons, or pamt ft::r despr&tmg the: outside
e colton =~ 0 7 L7 of the puppets '

o Hwe jyour atudems drnw and Lut- dupllcate shspes of thenr favnr;te aqunnum smmul cput c)t canstﬁlcthjn i.”

paper.

K

Hnw can weo. mako our atul‘fﬂd Emmals luﬂk und fecl like our !Eﬂl nqumum nmmals?

. Staple amund the edges of the shnpea, lgavmg a twa Inch hole on the bottoni for gtuffmg w;th cotton nnd
msertmg a stmk

s i R}

_Lnngunge Artﬁ R T -

As a class your students shcmld composoa stm*y, urally or pu:mrla]ly, abﬂut snme of the amrrmls that they
" have ﬂbgervad in their nquanum : : i

s
¥ 4 ’
1 -
i
N *
- A .
1 Y
= F
- e
, .
) - H
C A o
4 1
Y :
ENEE L A
.
X%
b
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.'_Fmadman Judy TIIE EEL‘S STRANGE JOURNEY. Thamaa Y Grawell 19'76 : o

| §
Hamblow Lemﬂra F,ISH DC) THE STRANGEST TH!NGS Random Hnuse 1986

3 Mﬂrns. Ilcxbert. DDLPHIN Harper and chwi 1975

-~ .. Schwartz, Charles and Ehzabath WHEN WATER ANIMALS ARE WET Huhday Hcmse Inc. N.Y,,
- 1972 L . f . o ! . : L .

_ BEACHAND SEA ANIMALS - Encyclﬂpéedié"_'.Bi'x'itanhi;:a;f Ct.jlar, 19 minutes. h'
;" BY THE SEA. Arthur Barr. Color. _14’;;ing§§s: - .
FISH.-A FIRST INQUIRY. BFA. Color. 9 minutes.
o ',ﬂ LAND and WATER CRABS Machllan Color. ' 19 minutes.

DTTERSELOWNEQFTHE SEA.- Par%mﬂunt Oxford. Color. 19,m;inuté,s’.

32
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Prntectmg Yﬂur Spﬂclméﬂs Fl'ﬂlﬁ Shnck :

} | a ’ L * i %
@E@TH’N mo LR
(DD NQ’T FEED THE ANIMALS TWD DAWPRIDR TO THIS LESSON)
e '_., | INFERRING ABDU’I‘ MAR!NE ANIMALS R ‘
Pmcesslnferring Co o L | C‘ﬂntenté‘ I_Vlarme Ammﬂ]a :
s s r" i i _ -~ 7: 7;:' — et = -
Bahavinrnl Dbjecﬂves R D

_The atudent will' be ablo ta' '
a ;--Make inferences about Niving’ things ‘ .
. -Distinguish between an observation &nd an mfereﬂce =
S “COGPEFEtE w1thm gmups - ‘

L - - = I
S e .k

RS ¢ -

#‘*} o Thls lessnn teaches what an mferem:e is. An mference is a judgrnent or
WATHES conclusion Jinvolving the' sugge tion of gxplanatmns reagsons, or. causes of
events which have occurreq or nﬁght oceir. It 18 ﬂaually the result nf caraful*

" ‘observation. This lesson -also Pprovides practlce ‘for the Etudents on the

‘ .Vmammntg objects ‘first, l\nd eventually prngressmg to a more. cnmphcated--
"'sntuatlgn nf usmg hve mumals y : : ’ :

The tengher 4 mle mvnlves askmg testable queatlons whenemr pdsslble The students shauld

Vmampulute ﬂmi Qbaewe tbe behuviar nf the plnnts und ammals in ﬁrder t.n mnke the;r mferences...

B, L . RS ' Lof

% 'Safely

Slnce you do nat wint the smrnals to che remind your studﬁnts how thay wauld feel on a hnt day 1f B
someone duc:}led l;ht?m iﬂtﬂan lcecold pml 7- Lo - B : _

wa H@Wﬁ tan shey c]mnga thes tempemtum of- the wnte: B T Ly -
ver}r ﬁinwly m:d measurg A4t? " ' ST B

Yuu might sug,g,&st plm:mg their coﬁtamer msnﬂe mmt}xer coﬁtainer £1lled w1th water ofa hntter or calderr" .

tem perature N

The ammals must reémiin in the water while the stude:nts learn abﬂut them. Why is this nﬁpartant'? Plant
and animal behgvmr ig best observed in mnd;tmns most clusely resemhlmg their natuml enwmnments

4

25

Sh diatmctnan batwean an ‘observation rmd an"inference’ usmg Yery familiar =~



. ® fuur amnll sealad bcsxea camaimng any small o s mugneta - :

R nbjéct. in"each (Such as a’ tack fock, . - . - vaﬁety of fish foad nnd aaltwater . '
.+ penclil, sand) - - plants (available from' pot atore)

o ‘e 4 wide- mouthﬂd clear Eantninera (5 6“ deep) ; ot G_ colored. construction paper

@ flashlight ,
~-@ice and hot water= - .. ..

LI 4

ST Actlvxty notoe (
' ]-i SQMETHING FAMILIAR hi“pMH

i Uamg the same famﬂmr DbjEQtE as thﬂse ::f Sectlcm I, nsk the fnllowmg kinds af questinns in ﬂrder ter

stlmulate mference—makmg C f,_, - 'f"\f I
L, What might this be used fnr? (Ask fnr sgvernl Euggastiﬂns ) e I ‘
. Which is right? . .~ R o .. Cn

"What is .this mndé out of?
Do you know for sure? L S _ _ o

~ Where' did they come fmm? ST et e R

Do you lmnw for, gure? e T

Act;vnty #2 .
mﬂ MAKING INFERENCES ﬂﬂﬂnﬂﬂﬂr

Havmg pre;mrad a sealed lmx cﬁntmnmg an object unlmcwn ta the chlldren ask the fallﬂwmg queshnns

L Is nbject bigger thnn the one in the. bnx? ] , co
n " o \@J ~ What do you thmk? - e Lo : N
EE R Do you know for sum‘? L T ' i
. How can ‘we. find nut?

Repeat with seVeral ather boxes. Drill is needed on the dlfferem;e between what they krmw for sure -
(Qbservntmns) and thmgs that thay thmk are true (mferences) : .

- Can you guess what. shape the nb]ect is? |
"Is it harder than this table? ' , _ : ;
- Is it red as the flower in the pmture? . ’ _ o R
S w20 Can you guess what is in here? e R '
SR ‘(Ask for several guesses.) - : S L S
" After each response, ask if they know L : B
-How i:m.lld we ﬁml out? h

' Def' mtn‘m _
“When we guess or. thmk that snmethmg ig true ab(mt an c:bject but don’ t knuw fﬂr sure, we L‘Ell this an -
inference. By asking the fﬂﬂgwmg kinds of questmns you pm\ade *drill for the' word and _process of
mferrmg "

S ~ " Can you make gn 1nfe!‘em:e ahﬂut what -

- Where did it come. ffom? :
What is it made. of?

Repeat with several DbjECtS

‘J,:mt!d be used for?

o . _ " Do you know for- é’ure? - ' ' K 3
I Huw cnnld we. fnd out? - 4

6
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Dllt!ngiﬂ:}ﬂng Qbmrvntion; fmm ln!emm:er 9

, ﬂan ynu mnke ‘wome' ohaar\mtlnns about the aqunﬂum? R
~ “Can you make some Inforences abont the nqun,ﬂum? R, e
. What would happen if I turned off the pump? T
Is that an nbse:vntlnn or an lnl’erenge? S R
Do you know for sure? - S '
Can ynu make an ‘Infererice. abont what Wuuld hnppan if
~ the tﬂmpemture got very cold in the nquﬂﬂum? '
E Dn ynu knuw for sure? -

S | T Activity 43 : L
| ﬁﬁﬂ“ﬁMESSiNG ABOUT AND MAKING lNFERENCESﬁﬁﬁwm
Dwida ‘the class inta the groups estabhshed in Section I, Let one pﬂrann from Em:h grnup remove an:
animal from the aqunrium and place it in' a wide:mouthed contmnergmth enough gquurlux;n water to cover
~ the ammal Plgce the mntnmers on the tables a8 hefﬂre : Coe :

Ask the clnss B(Ime genergl questmna in nrder to stlmulﬂte mvestlgutmn

S 4,7 De the animals that live in thg nqum‘ium lilqa the l[lirigs
o " that you and 1 do? _ : fi;_

" Do they like the cold? . o

. Do they hke the warmth? (Upper limit 26°C or ED“F)

' Let eauh gmup fmcl out if the ammnl at their table likes the cold, Seo Eﬁf(!t}' nut& on preventmg shcu:k in Llw
. teachor tips of this section.- Direct questmmﬂg to the entire clBss in'order to focus the mdmdual gromp -

' Rcthlh&ﬂ on the same ‘topic. *

' Do you -know. for sure ‘if it likes the cold?
~ Could:it be. muvmg away from or tnwurd
. ‘nnythmg else? : . :
Do all nmmnls do the ﬂame thmg when we put
~ " them In cold water? '
Do they all like the ligh;? :
How cun we find out? -

: 's :
B | ] N

Let them try dxfferent ways nf finding uut

L

R 'Du wa lmow for sure? _
Hand Gut duphcﬂtes of the data sheet which appeurs at the end cpf this. 5ectmn "Have the students writo the
name of thmr animal in the large space at the top as you print the words on the board. This sheet should -
be uf;ed to record results. The left column indicates (by picture or words) what their stimulus was. The

facts indicate whether their animal liked, dlshked or was mdszérent tcfwhat they did. The students
shuuld plm;e, an X in the nppmprmte box.. I R L

Rewew what happened and lmw they should rec.nrd it on the chart Cnntmumg in their grf)ups your )
students should find out.as many things about their nmmuls as they can.’ While second grade students
may only be able to mark the faces, third grade students may be ready to write what the animal actually
did. Remmd ‘thern that they must do sumethmg tn find out; otherwise they are gues sing and making
inferences mthcut data R : - '

5 ;; . :
AR U c Actl\nty #4 '
j—iﬂ“ﬁﬂﬂ“nﬂSUMMAﬂY ﬂﬂﬂﬂﬁﬂﬁ;—m

Make a c:hart onthe bﬂard and lxst some Df the thmgs that the students know gbout each of the animply.

Q . .~ Which things do we know for sure? I
EMC T . Whmh ones jy_c)uldn t we bet our lunch t,m'_?_. 9 5
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le:e ah ﬂﬂuﬁ o all of the tlﬂngn that the:y are iﬂot sure nf and an 0 nart to those smtememg that they are
i auraﬂf SRR el

et : . ) 1,;- ‘ ’ : . . PR

- Whgl nre thgge ntuleménts called?

’ The worda "‘obsgrvntion“ and “inference should becnme fnmiliar to the smdenta Emphaéire them L

whenevar possible. - - ;

s'f.x'mi*n%n T craB |- $eAurcuiw.

C:rmpﬂ ﬂlﬂng N |
. sides of glass . ;

_likgﬂ’]jght, . 7 » o ‘.' I .r,t\‘;

ooty algag , r _ e

’,-.»smells ﬁshy o . e » S

oy - S S e = ——— — s

: Achv;ty #5 ' :
“ﬂmnﬂﬂ“ﬂﬂﬂ DRILL ﬂﬁﬂﬁﬂﬁﬁﬁ:ﬁi— ;

Make several atntements and ask the chass to ntate Whether ench i an Dbservntiﬁn Oi‘ an mference '

T i N o N T N T TR T T &: '. T

""Fhe aquarium ‘is Tishy. ,

My cat likes to lick herself, - .

The teacher next door is ﬂittmg ot Imr deak
The sen un:hin has spines, -

s mis w;arlng a md dress. : -

~+ Have Lhe Lluss make’ ns mnny more Obmrvntmna and inferencos (lnbc!!mg em:h) as they can ulmut. the " »
. other ummuls in thu aquarium. B

e

How do the animals behave? v
- Do they like to atay in one place more than another?
Do they ever seem to fi ghl? ' e

DGLB the hermit crab ude nll of itg legs when wnlkmg‘?

Put some how Gb;e.a;t in the ﬂquarmm o

- Daeﬂ thci_,%%renct to the now i)bject (mck or shell?)

' i What dues the crab use (o hold ity food? AT )
How lnng does n‘. take the starfish to su?:k its food m? »
How is the— like thecmmme? | o

How is ,the.___dlffe;i;nt from thewe——o:?

b




ENRICHMENT Acmlms S

Art :nd Languagé Arls A\"leilgm S T T
Qurbﬂndem:ter Fllm o - ' o o
’ - i {' "J
¢ i i ' "
3
i » , . ‘ V 7’ .
“ @ construction phper [ e pnper tm\rél mllers (twa) T '
®_crayons.or watereolors: - - ®tape; Tooae gy SO
© @ large cardbiand box I
’ . R s ) M e
Have the studerits draw pw:lurm with crnynns or watercu]nra at wlmt they rmght soe if ihey were one nf m
‘aguarium snimals walking wlong lhe ocean floor. Tapé all of the pictires together and attach. ghem toa
v:ewbux conatruded of c!\rdlmard and’ pnper tawel mlls an diagrammed ; bplnw L
.o H - e \ ! i'
3 _ ] (l _ ] 7:. h]’ ] ) _ ] _ -
( o 7 ) j .
/N
l‘lnvu ench group make up a* *mund track’’ to go with the ''film ﬁtnp tul]mp: a story in the first person as
- one of the aquarium nnimnlg, It pmqihlu hnve the students rvmrd tho stories on 4 Aapo re corder and plny
Tt bntk Lu LhLm : PP S er S : RS 4 Co
=« . 4 o ", . £0F R . .;:
" S !‘
T °
. ) -
-‘ Y
ES )
it
n -
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SULU 0T AHACHER DATA SHEET FOR ACTIVITY # 3
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 Goldin, Auguata. THE BOTTOM OF THE,

- Posell, th TRUEBQ‘QR()F WHALER,

Holt/Ealing Part 1, RLA212) Part 2, 819200

1A L

FOHOW ARIMALS MOVE.

HSEA LIFE.  National Geographic Fducational Series, b Films 0377,

s PLACES WHERE PLANTS AND ANIMALS LIVE,  National Geographie Educationsl Serie, !

&

A BAT IN MANY WAYS, Indinnn Films,  NSC 1466, Coboe, - )
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~ Behavioral ijéc A
] The student will Be able to:

W o «Group lhings that are the Batne on tlm basis afaai.nlgd pmpuﬁy N B

con ettt —-Group, things' that are tlw ﬂnme on the !main nf moré than: one [ i X
atated prnperty e ) e oo

—-Dmtingmah hvmg Imm mm livmg thmgs '

oo 2 5

sure tn queqtmn your qludentq ,,,,,
classification. As long as the uhjegw 0F eventq mnfnrm LD ﬂﬂ!ir dvaumﬂtad bﬂﬂi“l
fur -pmuplm the clua-uhmlmn 14 vnhd_

ST

N prmlm ing
--growing '
'uﬁ'upmulmp to ;tmmh

=hreathing :

~ g}:' | ‘ : !*.u&‘ ,g?

Mcjfer’%lj\ﬂ‘ ‘

. X ..bhde-i or pictures of living and non- hvmg
in each not m-w mnly rc:lamd to the lmnch _ thir_i-" (available from nature magazines,
,.~+-such as pencils, slrﬂwq e’maerq. pu, ) ” Natiogal Wildlife Federation pubhcntmn% or

y worksheets S » s V:rgmin I'nstitute Df Marmg Scmnc‘e)
Lo : \ '
o . , s 40




_ iﬂﬂi—b“;ﬁﬁ“ GRDUPING (:)UBSELVES ﬁ“ﬂ“ﬁﬂﬁj

Select four x:hilcir'en from the whole class on the basis of one common obvious characteristic (ie. all are
wearing red, for example) and place themin one group; pick two children without this charsctoristic and
place ‘them in another group. = ° '

- Can you guess why these pcople are in one group and these

7 people are not in the same group?

Repeg‘t several times using different characteristics. Iftime permits allow some of the children to play the
‘teacher r0H"" in this activity.

= %

Acthty 2
. H“ﬂk}mﬂﬂu GROUPING THINGS »eoper@d o) abeorel

Provide each group of students with a bag of eight objects. Stnm a szmgle property such as color, sizo,
shape, or texture and ask them toplace the objects into lwo groups according to that property. (i.e. It has
some red or it has no red.) Hcpest after stating amother property. All of the objects must be used.

|
Ask the children to place the objects into two groups allowing them to determine the property.

Ask why they grouped them that way? -
Can you put them into two other groups! \

Why?

Which is the right way?

’ (Alﬁf grouping is acceptable if it is consistant with the student-stated criteria.)
Can yﬂu group the object - on the basis of two properiies?

For example: All nf the things in this pile are smooth and white while all of these in the ather pile are
neither. Repeat the above two axcercises using two propoerties.

Can you group these thmgh on the basis-of three pruperti[‘m’
Hepent.

Activity #7]
»popedroradardedar>t WORKSHEET EXERCISE Be>o3aawr19r@r@re)
Distribute a copy of tho worksheot which appears at the ond of this section to cach child. Ask the

students to cross out the picture that does not belong in cach horizontal row. Be sure to review and to ask
why they crossed out a particular one.

How is the object different?

Aceept valid reasons even if they are different from yours,

Activity #4
rad 2 @I edoreporade ALIVE OR NOT? re-pesodrorodar yorao)t
Ask the class to begin naming all of the things in the aquarium. As they name things, list them in two
_grﬂu | \ER )

Can you guess why I put thom into theses two groups?
(Group them- lnto Hving and non-living)

Thoy may sce other reasons for grouping Lham; be sure to accept all valid suggestjons.

¢ EYSR & {



“Iam thiriking Df one way tngmup these things. hcwfevar there nnamnny ways to group tharn Yc;m hav;e
mentlaned several. I have made a list to separate living things from non-living things, *'

Why did | put these things in the list of thlngg that are nhve?

\\\\ ‘Wht\t -makes somothing alive? -

Be suretalist all mf their ﬁuggesmcns correct md mmrrec& Discuss and sort after all suggestions are in.
* Puzzle he children. Challenge both correct and anc)rrm:t statements. For example, if they suggest that
lmng things move, you mxght mention that the ocean maves. '

Have you ever seen a tree wnl!ung down lhe street?
Is a tree allve?
Why?

Call atténtion lo the plants from lesson #1, Ask if they are alive.
Why??

Show ten slides or pictures of living and non- living things (marine oriented slides should be mcludgd
along with more familiar plgntq and animals) and ask the children to state which is alive and which is not.
Why did you cinssify them that way?
Can you think of another way to classify them?

rn-wiseredesrore)d ENRICHMENT ACTIVITIES »eor»aradareoreronr
Art Actavity: ) _ )
Classilying - _ .
= = o =
;‘f\;.l‘ »
MGTEEJ ﬁ@rgx "
e small objects collected by the tlnl(lnﬁn frona ™ mrdhﬂﬁﬂt from boxes or serap wood available
home (buttons, pebbles, sticks, paper, plastic from a lurnber yard or collected at the beach
caps for exumple) © @ Flmer's glue

Small objects such ng bottons, white beans, brawa lwnnq popeorn,, aplnt peas, shells, pobbles, sticks, and
paper are grouped and sorted by the chlldrnﬁ Ask the students to construct a textured picture or design
by pasting the abjects on cardboard or wood fs dlugrnmmvd below. Streas o repeated pottern and Icvvp the
pictures smnll to aveid boredom.,

% — - -
Gty ule
A = ) -t J{" PL N = 1 .
- ‘1‘;1\15: ‘F\\kj“? " "y RCLLEER > § .
V U’ ) l\i;rgi bE
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SECTION IV~

\ i
aj.\t- ;o ) !
.Dickey, Albert; ABOUT RIVERS. Melmont Pub., Inc., 1959. '
Ardizzone, Edward. TIM TO THE RESCUE. Henry Z. WalcksInec., 1949,
Ardizzone, Edward. PETER THE WANDERER. Henry Z. Walck, Inc., 1949.
P

ANIMALS WITHOUT BACKBONES. Coronet. Color. 11 minutes,
THE BIOLOGIST AND. THE BOY. NOAA. C;)lnr\ 14 minutes.
BIRDS OF TIE MARSH. Coronct. Color. 11 minutes.
UNCLE SMILEY GOES TO THE BEACH. Learning Corpotation of America, Color, 12 minu&zsiv
ﬂ[llDS or TIIE’SAND; BEACH. BFA. Color. - 10 minutes. *
WE'E}(PLC)\RE THE BEACH. Coronct. Color. 10 minutes,
" rHE LIVING EARTH. Pyramid. Color. 9 minutoes,
PUTTING ANIMALS IN GRC)I}I‘S. Internntional Film Bureau. Color. 13 minutes,

Q. THE WORLD OF PLANTS. Nationnl GeagmphieiEduentinn&l Sorles, 03784,

sfsfld. .




S SECTIONVW

INFERRING ABOUT PARTS OF IIV]NG THINGS

Process: Inferring - Content: Parts _;if. Living Things

Behmvmrsl Objectives

The student will be able to make mferences abﬂut parts
of hvmg ‘things.

£

Teat:lﬁug Tips_:

The purpose of this lesson is to gjve the students a chance to relax and to
reflect creatively on the experiences thgt they have had thus far. Play along
mth your students. Pretend to be a scavenger from the deep sea and share your

‘‘goodies’” »
raterd
® A non-verbal film that is visually and musically _ @ pictaresor photogmpha of the completg animal
© descriptive of the sea (suggested film: Deep e any record of sen sounds or chanties available

O

Blue World, Pyramid Films)-

‘'goody bag'® containing several parts of sea
crendtures (shark jaw, clam shell, crab claw,
etc.) These can be obtained from a restayrant .
that sells seafood (except for the shark .
jaw

from your local library

Activity #1
ﬁﬂﬂ:&}ij‘HINFERRING AND COMPAEINGH}:““}MHF

Bring a *'goody'’' bag filled with parts of several things from the sea and nsk the students to draw what'
they think the rest of the animal might look like, While the students are drawiny, you might play a record
of sea sounds or chanties.

Emphasize the inferring nature of the drawings. . -

. Which drawing is right?
Discuss a few drawings, Have the students give suggestions which are different from those that they -
drew. Provide pictures of the nctual animals for the students to compare. with their inferences.

- )

e

Ey

Activity #2
!-Hmm IF A FILM AS DESCRIBED IS UNAVAILABLE e»p@»ayere)

(or ns an optional activity).
Have your students make, an imaginary sen animal out of scrap materinls. (Mnku one yuursulf ng

L4

]:KC demonstration.) Remind your students that they are not real animals and do not have to look real.

J9

L 9 45A



Have the students ask. eacli uther queatmns tbat wﬂl encgurage the;r classmatea to make mferencea
“gbout the imaginary sea creatures: . . , _

- Whete do you thmk it mnght live?
“Why?
How does it catch its food?
(What makes you think so?)
How does it move? "
Why do you infer that?

4

Since Section’V is entirely a creative expression lesson, no extra enrichment activities have been provided.”

"

o]



. SECTION VI

'PROBLEM-SOLVING

Prm;esses Obsexving Content: Diécnvefing Pirates’ Dust (brine shrimp eggs)
Inferring - . : L o L
Manipulating vanables
Collecting andﬁecordmg data

Béhavioral DEjeéﬁvaa;
. The student should be able to:
--Make inferences on the basis of observations
--Test inferences by manipulating one variable at a time

S — = e i e

,W?%-gaii “ Vo S

an underwater detectwe ara plfate The pﬁrpose Df this lessan is to extend the
child’s investigation beyond the passive role of observing and inferring to a
more active role in problem solving-and record keeping. (Perhaps the students
would also like to be pirates and make patches for their eye!)

Preparation for the Lesson:
Fold two sheets of white paper in half and staple them tagether in order to make a notebook for each
student.

Helpful Hints:

“Hatching and Mainsining Bring Shrimp

Brine shrimp are exeellent animals to work with in the clgssrmm they are hardy, dependable, and
change fairly rapidly through their growth stages. .

The brine shrimp iy & tiny animal (I/S - 1/2"") with ]ﬂlﬂtEd appendnges and a.chitinous or plﬂstu: like
outer skeleton. §

An adult female reproduces when cultivated under optimum J}«:mx‘:lit,im“lij Drying of the eggs iz a natuﬁil,
means of survival ngninst drought for these organisms and they have been known to survive in this forn
for over ten years.

After soaking in a snlt solution the eggs swell, burst, and a tiny pre-adult fDrm emergoes., lncr‘eﬂsmg the
salinity slightly after hatching provides a more favorablé environment for growth. With the proper care
and feeding, successive molts (casting off of the outer skéleton) produces a mature adult in nppmxlmately
six weeks. The idenl mmpernture is approximately 28°C or 82°F, '

When examined clogely with a hand lens you will notice that the animal swims on its back, exposing 6-8
pairs of appendages. Thase function'both as a means of lécomotion and as gills for breathmg The number
of appendages cun i,nwenga with the age of the shrimp, ' '

After hatching, Llu?'mllng shrimp gnther where the most light is available, while the adults avoid light.

- g4y
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RECIPE FOR HATCHING BRINE SHRIMP

16 tsp non-iodized salt per one quart of water ) = .
i tbs brine shrimp eggs sold as f;gh food in pet stofes {to be called ‘pirates’ dust”’)
_airstone and pump (not nccessary befnm they are hgu:hedl % ; .. . -
‘Brewer's yéast . i o #i

. . ' - g s
Pre-boil waterto remove chiorine. Stir non-iodized salt in the water and lot stand for a fow 2
hours. Sprinkle cggs in the surface of the water. They will hatch within 48 hours if the

temperature is approximately 27°C (80°F). . oo e

v

Stir eggzs trofplime totime in order to in sure aeration. Once the sh'u“’m;} hatch, feed a pinch
of Brewer s yeast twice a week and acrate with nn airstene and a pump if mrmluble que

brine shrimp are wall(nt food for yuur ‘aquarium ummqlg B s
, - o B 2
i 4
° 1/2 cup of non-iodized’ salt ¢ masking tape for labgls
- @1 gallon of water - - @1 cup of dirt’ : REREENE
® 1/8 cup: brine shrimp Eggs nvmlahla fr,,,, @ 1/4-cup of sugar
a pet store : . " @ magnifying glasses

® Brewer's yeast - ‘ ‘ e 2 preces of white paper for each child to
® several small baby food jars serve as a notebook i

. » )
T o - Optional AEthlty #1

Eﬂﬂﬂﬁﬂﬁ OBSERVING WITH ‘MAGNIFIERS “*‘i‘“ﬂm

=5

) magnifjing glasses
e white paper

) E salp, pepper, sugar, prass, Cmu:m skin.
A mxcrbscupe is qqmgtxmas #vailible fmm a local
.~ high school biology: ‘class. Its use-is optional.

i ° B E?

The purpose of these ‘exercises. is to introduce the students to making -observations using mflg:mfymg

glassesand a rmcmacppa if available. Place.the microscope and magnifiers in a safe, open ares tlmt is not -
easily bumped and is not in the path of heuvy traffic.

Suggﬂstedv Achvxty

Arrnnge somao famllim* things (such as salt, pEpper 511gnr and aqun:mm gmvesl)s'bn six lmh, qunruq of
white paper. Let the students exarmine them. Cl(‘!qel}“ TFhen- 5upply them:with magnifiers. Changd’ tlm jtems
every few days in order to keep interest aroused. {; ©. onion skin, grass, pond water, etc.) Ask students to
draw what they see with. their eyes alone and tl]en what they 560 wlth the use of the magnifiers: After a

f w dn 5 begin to ask uestmns
EK 0 y g q

Aruitoxt provided by Eic:

F

.'{i.
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- LA Y o - - . oo
" . Do these things look the same?

Do any of them lpdk the same?

Huw do they limk ”dzﬁe:ent?

Put them mtn two grnups accord;ng to one prnpertyr,'

. What pmperty did you pick? l ' )
" Why?
Why would we want tl:ungs to lnﬂk bigger? - , B

B
\ . .
i w

E
-

‘ ' : . Actwlty #2
&EM!EHHBF INVESTIGATING “;-mi—mnmm:

'Sprml;le some pirates' ‘dust, (brme shru’np eggs) on a piece’ nf white paper in front, of each Chlld
Let's play super detéctlve \ , :

Which group can list the mnst number of clues (observationks)
about what is in ‘front of them]

Provide magnifiers in case the students want to investig=::: further. Give the students enc:ugh time o
wnﬁ; down what they learn from their eyes, nose, ears, und fingers (they can also taste a tiny bit).

Ask the children to write down guesses (inferences) where this dust might come from.

What they might eat?
What they might be?

Ask the class for their clues.

Are all of these ﬁbservatmns?

' Which are not? o '»gg‘
Why? ’
Looking at the guesses, which guess is right? ‘
hY

Do you know for sure?
Could we find out if any of our guesses are right?

Activity #3
w!ﬁ“!?ﬁﬁ ‘TAKING NOTES Hﬂmmmuuum

Looking at the' students suggestions and inferences as to what the **pirates’ dust is, ask what they

could do toHind out. .
‘How could we find out if this is coffee or a plant seed?

Prnwde mntenujs with which they may experiment to find out whut xt is.. _ o
; ,41 W

+ Teacher Tips: :
At this time’ {rqu migﬁt immdxiévz; the imparfnm:e of timé.

If we plﬂ-in’lt'. ‘seed in the grmmd. can wa watch the tree

reach .the teiling today?
How long did it take _ycm tl) grow gs tall us

you are? )
How long does it take for tho skv to turn dark ot night?

If we put a flame inder a pot of water, does
the waler gof hot ﬁght away? .- : L

ERIC © .f a

Y

49



Whynot?', el e
How fast does the hght gu out whgn I turn the e

, switch off? L , ’ R P
, - (Demonstrate whenever possible.) Some things take time to happen and some thinga Adoenﬁltx,.idisé_gg:sg '

Can you think of some lh.mgs that take a lﬂng time to hsppen?

A short time to happen? , _

What if I poked you. very hard? . -
How long did it take you to huri? ' \

How long would .it. take you to pnke mie back? »

C‘:m you make an inference as to what will hnppen if I put .

the pirates’ dust in saltwmer?

Sugar water?
How will we remember whnt we put into each jar?

! (Lubel.)
Encourage the students to use magnifiers. .

Tlu-nughaut the next few daya watch very carefully arild make notes in your detective's notebodk. Today
we will draw what they look like and what we think mjght happen to the pirates' dust. Tomorrow and the
next day we will look very closely and draw what we see.

. i:;:}"" : .

a

Activity #4 -
- mﬂ“)"! HATCHING Hﬁﬂﬁmﬂﬁﬂhﬁl

i

Let the sfudents draw the chimges that they see in the pirates’ dust; Discuss the changes and
observations that were noted, .

i ) Does the dust look the same? ] . C
T How is it.different? ’ !
i Does it smell the same?

' Has the water changed?
Con you make an inference as to what will happén If we
‘ . put them in the aquarium?
' Where did the bhne Ehm'np go?
Why?
Did all the nmmnls in the aquarium eat the shnmp?
What do you think the brine shrimp eat?
Can you make an inference as to whether it will eat thL
sturfish?.
Why?

N \ ¥ N . £
Once the brine shrimp hatch, (probably within two days), begin to discuss whether they aré alive.

Why?

‘ What do living things need? .
What do we have to do to take care of them:‘ g o .
How can we find out? .

Do they look like any other animnl in the nqunnum?
How are they the same? -
Different? o _
Pid any of them die? C .
Why did soshe of them die? -

Do you know for sure!




SECTION WII -

_EVALUA’I‘ION “
Process: C)_bfserr}ring_ " Content: Evulnnnan nf unit abjectwes uysing four
. Inferring _— new rarine nmr;nals
e Classifying . B \ :

Bﬂhaviar&l ijec;tives ,,
1 -to cooperate within groups
~2.~to show an ability to follow directions in removing and
replacmg marine animals in the aquarium
~ 3.—to keep verbal or pu,tonﬁl records of: Dbmﬁmtmns and

inferences
4.--to group the hvmg thmga in the aquarium according to a single
property and according to more than one property .

«5,—45 name three abservntmns and two mferencea about an

;-eta name two abservanﬂﬁs tmd two inferences about an
aquarium animal q
7.-to list five bbservntinns that would make them think that
something is Bth
8.~-to name five ér moro thmgs thnt something alive needs

| Taocher Tips: - v

The purpose of this lesson is to apply the process and attitude
gkills learned in this unit to four now tharine plants and animals.

¥ )
w four new maring.specimony (8 combination of plants @ four containers made of glass or plastic with
and onimals is Lﬁ'qt) availpblo. fmm u local pot or . a pieco of black construction paper wrapped
aduarium’ store 'l “around it

# two pieces of white paper for tach child stapled
together as a notebook (see previous lesson)

i

i -

Activity #1
"y, et WA Y- W A ﬁf‘\Ml-s ()ll‘aEllV!NG AND INFERRING wer wrab e 2ran 3w g )
{Objective 1)
{Give ench group of studonts b new uqunnum specimen withoyt lg\tting the other groups see. Allow
soveral minutes for caroful observation. Use established teams:4nd toam names. .

a6 91



. 5=1"‘ I

Rﬂles cof Lhe gn-ﬁ‘fe:?“‘ : cow ' : ) ‘

One tenm goes to the fmnt nf thv:a OO, T’hey g‘wc one clug mlmewn Lmn) nbouttheir animal and the.other
teamns have to guess what it is. If no ome'can guess, then gwc: m;mha:r clud. The team that: gm:«; o point. is
thy.one that can guess thy wnimad tar ;ﬂamt ﬁrqa .

o

F ¥
. ., " '

Activity 42

mrezevere LET'S BE DETECTIVES--RECORD. KEEPING > ansapvansansa

O

ERIC

Aruitoxt provided by Eic:

(Olucﬂwu 2)
Supervised by the teacher, Rave one person x,n each groujp phwﬂ thmr spedimen in th- aquprium ymnglh{,

proper procedure. : (ﬁb;vchvg 31
Following the directions for brma sheimp nntebmksi ask the studem% to pick one of the animals in the

. aquarium and make a-notehook, listing ns many observations andidnferences as they can through pictures

or words. » . . .

Activity #3

mmmmm CLASSIFYING T e— -

(Uhjw tn ¢ )

Can you put thy living things. in thg nquurium mln two groups nceording T

to one properiy?

What property did yon pick?

Can you think of another way to group thom?
Can you put them-into two groups according to- o than
one property?

Is there a “right'' way to group these anfmaly? .

Activity#4
mmmmwh &»”I‘U l)Il NT EVALUATION S 20t 2.0 5> ite e - dlie

%
For students of the second grade, those q\,imtlmw may be asked oradly to each individual child. T hxrd
grade students who ean read and write may bé nblo to answor theso questions in written form. However, o
word of cnution, if y you choost} 1o give your stadents written test, you mny be testing skills of readingy and

writingr rnl.h(r than inquiry.

{Objoctivie b)Y
Hold up an inanimate familing abject (such as a peneil, challk, dnteh or eraser) and nsk for the
fullnwmg

A. Threg, observationd (vluew) .
B. Two inferenees [goosses)

: ' . {Objective 6) -

2. Point to an animal‘in the aquariom mnd ask for the following: ‘
Two obrervations »
B. Two inferences ‘

Ask for five or more ub‘mwmmm IhnL nke lhmw think that wm:rlhmg, it alive (Objuective 7)

3 If -‘(mu'lhmg iy nhn- whit dlwn i e ml? _ .s" {Objective H)
Can you name five or more things? ) . A
. : 'S
Vg i
. . ‘
- Dy,
. v 1
Q’s;‘.“ " & =
R ' 16 : ) ]
o }




‘  APPENDIX A - Lk ,
~ AQUARIUM SUPPLIES §
Aqugrium Stock Company Ocenn Odyasoy ‘
27 Murray Street 9444 Muiv, Steet 55
New York, New Ydrk 10007 . Fairfox, Virginka 22039
: ~-;\,ig:;'\m‘riu;rﬁ‘ Systems, Inc. Pacific f\’fﬂri‘fmkinmmlﬁ
1450 East 289th Street ! 8420 WhIDMRh Street
Wickliffe, Ohio, 44002 ~ Laa-Angelos, California 90045
Ceoral Reef Exhibity Salt, Woter City :
Box 2214 AMF .Branch 223% dudah Street: « 4 o -
Minmi, Florida 33159 Lf;‘, Saw Froneiseo, Californdy B122
Hawaiinn Marine Imports, dne. = World-Widi Aquarium Supply Co.
465 Town and Country Villuge RO Nashrand Ave,
Houston, Texas 77024 . Brooklym, New Yark 11209
: 4 ", ) ) o
Norfolk Neptune Wholesalers . gj
1922 Coloninl Ave. : i o .
Notfolk, Virginia 23617 4 N S
ot v 5'53 . ‘.
!
" "y ’
‘. ¢ - » @
4 )
.
. : oo ’ ¥ Lo
- 5 'iv? i
‘;‘i‘;‘»_ B ’ :
o . .
B el
R ‘
.k ‘ { " v
. e :
:c. T P \ !)3
Q . b

ERI!

Aruitoxt provided by Eic:




‘MARINE LIFE SUPFLIERS < ..

Caml;nn Bmlag:gal Supply Co, M&rme El«}lﬂgmal Lah. T
2700 . : Woﬂds Hole, Massaﬁhus&tm 02543 v
27216 Lo Rt . . i
General Biological Supply House Neﬂheast Mnrme Spemmens. Co., Imc.
Turtox ‘ "P.Q. Box 1 ‘ S
8200 South Hoyne Ave. Woods Hole, Massachusetis 62543 A
Chicago, Illinois 60620, .. . - $iom
s -~ Gwlf Specimen Co., Inc. o )
L RO Beic 237 . L EE R o
Panacea; ﬁoﬁdu R ’ B
) - _ - "
- - T s
% L
s
s ; )
s P
w94
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| Barr Films
© 3490 K. Foothill Bnulevnrd

© BFA o~

Pasadena, California 91007 - -

1

467 Severna Drive -
Severna, Maryland 21146

=
g

Churchill Films =+

- 'Lﬂronet )
_ Eu b South Wnter Strc;t

\ Enéyélopnudiu Britannica, Inc.- ‘

" Chicago, Illinois 60611

662{ N. Robertson Boulevard

“Los Angeﬁlem Cnh?ﬂrnm 90069 .

425 N. Michigan Ave.

Indiana Films -
‘Audio Visual Center
Bloomington, Indiana 47401 .

International Film Bureau
232 5. Michigan: Ave.

+ ~Chicago, Illinois . 60604

= ¥
i '
&
5 ’135‘
L
i
1
}
!
. i
L

APPENDIXC

FILM DISTRIBUTORS

L=

Learning Ccrpomtioﬁ "of Amorica .
t 1360 Avenue of the Amuncna :
- a New chrk New York- 10019 -

| ,Mm:Mlllan X

34 MacQuesten Pky E:: o

' Mopnt Vernon, New York 10650
Marine Education. Center
VIMS - Sea Grant _ .
Gloucester Point, Virginia 23062
. Gloucester Point, Virginia 23062

" National Gﬂﬂgﬂlphl; :

. Dept, 11

- P.O.-Box 1640 S
* Washington, D. C.. " 20013

NC)AA ,

U, S. Dept. of Commercg
o hlm Department

- Rockville, Maryland 20852

Paramount Films
5451 Marathon Street :
Hollywood;  Californin’ 90038 -

Pyramid Films
- Box 1048 _ C
Santa Monica, California 904062

o ,
&
- .
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\
W
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5
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| APPEND!XD SRR
. BOQKPUBL]SHERS AR lu,_‘ O -
L
. ’ Childrgn'é P}résa.a,!nc.ﬂ o R . EMﬂlant Publiahera, Inc.
- 1224 W, Van Buren Street S . Division of C'hﬂdren 8 Press
Chicago, lllinois' 60607 -~ -~ = . . \ 1224 W. Van Buren Street -
; - s Chicugg. Illinois  G0GOT .
'I‘hc’irhéé' Y. (ijfbwell Co. C e Pantheon’ Bﬂﬂkﬂ f
10 E. 53rd Street . . .~ 77 “Division of Random House. Im‘;‘
- 'New York, New York 10022 ... . = 201'E, 50th Street ~'
- ' S o o ' New York; New: Yark 10022
.Hﬂfpérﬂaﬁd Ruw Pub., Inc. - ..xChtfi‘lés Scribn@f‘s Sons
10- E. 83rd Street ' o © - - B97 Fifth Aye.. i
New York, New York 10022 - © 'New York, ffow York 10017
Holiday ‘Houso, Inc. ’_ S Stony HOUEE ‘Corp.
18°E: 63rd Street - - e s Charlottevﬂle New York 12@36
Now York, Now York 10022, =~ - S o ,
o e Hinry 7. Walck, Inc, -
Hubbard $eientific - e 0 Division of David MeKay Ca -
1946 Raym®] Drive . = - * Promotion Dept, ;
“P. 0. Box 104 - e L 750 Third Ave..
Northbrook, Illinois 60062 o . v New Yurk NI}W Yurk 10017 :
.
» (;T‘h a - 6; )
\ ' -i - f,;.: -
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